2 143 18 1 A transverse franel ess Ship The present invention relates to

shi-ps and nore particularly but not exclusively to the hull construction of
cargo ships such as tankers and the |ike. Wen at sea, a tanker is subject

to the. |nfluence 5 of various forces, such as for exanple |ongitudinal

bendi g nt and torsion, water pressure against its bottom and side

pl atin é and | oad fromthe weight of the cargo oil as sustained by the .
i nner bottom plating and side walls of its cargo;hold:%(g'lq hd In

order to cope with these 10 forces, the hull of the ta&nk L.ﬁa es a
multiplicity of |ongitudinalis (such as side |ongitudinals, bottom

| ongitudinals and central girders) extending in the |lengthw se direction
thereof and a multiplicity of transverses(such as side and bottom
transverses) ext endi ng iy}l veeVedhRuh 88 dshept i on thereof. In such hull
constructi on, homever-#%ﬂﬂﬁT*ﬁ%ﬂﬁ#é??ﬂé?TTﬁﬂsé erses are arranged in :
Crossing relatlon and this prevents automati zation of certain works (such .
as, for fexarml'rhe V\ﬁé&m& invehttdn rélwtesoeessiipshap@uinsteg. x\i’th a
view to_faci ti,n | on suc

wor kS HEFUAR R R, noe. exclusiyery, bo R A TLERBHEESGR O O1°) .
transearge shipe|swh o6 fankeats apd &hehilpket a double hull construction

having only anﬂéx{%naéé CQ“%%%E}Q ité”'esdﬂﬁrlfét €1d efnPbdnpbates and no

transverses, except for transversg kheads I ch, extend the full depth
t HRE sYRTHLAwg CPS ar 8USHRBATAP aF{‘a‘F'B%ﬁl %%9 hepdinalherdingt he
tmomertf andhtdesbon; kakercoressucel @yafimsta ists pbobtenyesndari ous

lggﬁétﬁié%ings, and load from the weight of the cargo oil as
sustained by the inner bottom plating and side walls of its
cargo holds (oil tanks). In order to cope with these
10 forces, the hull of the tanker includes a multiplicity'of
longitudinals (such as side ldngitudinals,'bottom
longitudinals and central girders) extending in the

lengthwise direction thereof and. a multiplicity of
transverses (such as side and bottom transverses) extending in
15 the widthwise direction thereof. In such hull construction,
however, longitudinals and transverses are arranged in
‘crossing relation, and this prevenﬁs automatization of
certain works (éuéh as, for example, welding) involved in
@the process of shipbuilding. With a view to facilitating (
20 the automatization of such works, therefore, the present
inventors have come to the concept of a transverse frameless
ship, that is, a ship of a double hull construction having
only longitudinals connecting the inner and outer hull
plates and no transverses except for transverse bulkheads
25 which extend the full depth of the ship and which are spaced
apart longitudinally. However, the adoption of such double-
hull construction for a ship involves various problems to be
solved. For example, if the inner hull plating of a ship of
such double hull construction is right-angles at its lower
30 corners to form holds having such quadrangular sectional



sol ved.. For exanple, if the inner hull plating of a ship of such double

hul ) ‘construction is right-angles at its |ower 30 corners to form hol ds
havi ng such.quadrangul ar secti onal 2 configuration as is seen with .
conventional ships, the trouble is that when water pressure exerted on t} N
oytef hull plating of the ship causes deformation to the inner hull pl & iTg;
t MMough connecting | ongitudinals, stress 5 concentration devel ops at \{h
lower right - angled corners of the inner hull plating and consequently the
corners are |iable to cracking. The object of the present invention is to
provi de a ship which takes best adgantage of a double hull 10 _
construction consisting of an inner hull plating and an outer hull plating
connect ed t ogehBéguard eignbyasl bs esieen Ptk lcoigidnticwds, saigrdt £Re

- d ' d full depth of the.ship,and arg spaced
ransver so et pah Gsntylber WL doeh o 10 sl sy et
‘absence of riathkoPénkdngr afsveheeshig crruien) deformatiionenta othe hénrers
provided a shipl havatdny gg{lﬁé?bhy UK SO ON alia%%qwg%acloé‘l‘ | gual LN,

and which conprises at, | egst t he side portions “and bottom portion
t her eof do%'ic«?%ﬁ%"&}n &S‘Ppﬁn a@oré?est}r‘?’(ge%fr%ﬁptzo_‘i ARgleduFPTRLESI ng
and an out erofhutHe plrtémull gpkateime dnd kboassqeed ENgi tige t B6rhats degt h of

ship and sp t ktydinally of the ship and fixed to said inner
and outer h?ﬁ%&%%gﬁPncggeg%éaé plurality of plate-to-plate
e object of the present invention is to provide a

\_/ ship which takes best advantage of a double hull
10 construction consisting of an inner hull plating and an
outer hull plating connected together solely by plate-to-
plate longitudinals, except for transverse bulkheads which
extend the full depth of the ship and are spaced apart
longitudinally and yet which eliminates problems arising

15 from the absence of reinforcing transverses.

Accofding-to the invention there is provided a ship
having a generally quadrangular sectional configuration, and
which comprises at least at the side portions and bottom
portion thereof a double hull construction consisting of an-

20 inner hull plating and an outer hull plating, transverse
bulkheads extending the full depth of ship and spaced apart
~ 'longitudinally of the ship and fixed to said inner and outer
hull platings, and a plurality of plate-to-plate
longitudinals fixed to the bulkheads, said inner and outer
25 hull platings being connected togethér solely by the
longitudinals except by the bulkheads, the inner and outer .
hull platings being rounded or slanted at least at the lower
side corners of the ship.
. According to the above said arrangement, the inner
30 hull plating and outer hull plating are rounded or slanted
at the lower corners of the ship, and this allows the inner
and outer hull platings to be generally evenly deformed at
and in the vicinity of the lower corners, when they are



l.ongi tudi nals fixed to the bul kheads, said inner and outer, 25 hull platings
bei pgconnected together solely by the |ongitudinals except by the .

bul apls, the inner and outer hull platings being rounded or sianted at

| eqsti’At the | ower side corners of the shi.p. According to the abovée said
arrangenent, the inner 30 hull plating and outer hull plating are rounded:- -
or slanted at the lower corners of the shi'p, and this allows the inner and™~¢"
outer hull platings to be generally evenly defornmed at and in the vicinity"-
of - the | ower corners, when they are 3 subjected to forces, thus
preventing stress concentrqtion on such areas. Therefore, when at sea,
the ship is not liable to cracking at the | ower corners of the hul
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conponent s; sence of I'ongi tudi nal - transverse
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pl at e-t o- pl afe¢)| onphéuabsehce of transverses in the double hull ~
between transverse bulkheads means a smaller number of i,;
10 components; and the absence of plate-to-plate longitudinal-
transverse intersections in the double hull greatly
facilitates automatization of certain works (such as
welding, for example) involved in the process of
shipbuilding and also permits easy and complete inspection
15 of spaced defined between the inner and outer hull platings.
(2) The absence of platefto-plate longitudinal-
transverse intersections eliminates possible crack
occurrences due to stress concentration at any such
intersection.
20 (3) Spaces partitioned only by plate-to-plate
longitudinals between the inner and outer hull platings can _ ?
be utilized as ballast tanks. Furthermore, the fact that - e
none of such ballast tanks are partitioned by transverses in
the lengthwise direction of the ship except by transverse
25 bulkheads facilitates complete discharge of water ballast.
' (4) In the event that any combustible liquid or
gas in any of the holds of the ship should enter the spaces
between the inner and outer hull platings as a result of a

&

damage caused to the inner hull plating, such liquid or gas

30 can easily be expelled therefrom, since none of the spaced
between transverse bulkheads are partitioned by transverses
in the longitudinal direction, and accordingly the ship can
be protected egainst the danger of explosion.



transverse intersections elimnates possible crack occurrences due to
str.ess concentration at any such intersection. 20 (3) . Spaces
partitiOned only by plate-to-plate |ongitudinals between the inner and
outer hull’'platings can be utilized as ballast tanks. Furthernore, the
fact” that none of such ballast tanks are partitioned by transverses in Tnx\
- I*ehgt hwi se direction of the ship except by transverse 25 bul kheads J(' ;
facilitates conpl ete discharge of water ballast. (4) In the event tha
any conbustible liquid or gas in any of the holds of the ship should €
t he spaces between the inner and outer hull platings as a result of a
damage caused to the inner hull pléting, such liquid or gas 30 can easily
be expelled therefrom since none of the spaced between transverse
bul kheads are partitioned by transverses in the |ongitudinal direction, and

accordingly the shi p(se)n bemré)tsﬁh%@@ab&sttﬁmsdaaseg m exel @pade 4
(®) The ence g& {ansvers(iscmr]-_l ; %ﬁ g L er and outer
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construction prevents the f cargo 0| PR the event ol & col T si on
W th any ot ﬁépp§ﬁﬁﬂt§rf%¥ "stt? annnase ©H wele‘hﬁeraégeﬁeenof any such
.prOJectlon as (6) The double hull construction preventsthe run

v off of cargo oil in the event of a collision with any other

k/.

ship or of stranding.

(7) The absence of any such projection as

10 stiffenersor the like in the interior of any of the holds

permits efficient and accurate painting, cleaning, and/or

stripping of the hold interior. That also means reduced
palnting area.

These and other features and advantages of the

15 invention will become apparent from the folléwing

| description of embodiment taken in connection with the accompanying



10 ‘stiffenersor the like in the interior of any of the hol ds permts
- ef fieient and accurate painting, cleaning,- and/or stripping of the hold

_int That al so neans reduced painting area. These and ot her -features
an ant ages of the 15 |nvent|%n wi || beconme apparent fromthe foll ow ng
de fti on of enbodi nent taken i“n connection with the acconpanying - ;
5 - awings in which: FIG 1 is a cross-sectional view of a hull . )“

construction representing a first enbodi nent of the invention; FIG 2 is a
vi ew showi ng key parts of the hull construc- 5 tion. FIG 3 is a
perspective view of a hull "construction representing a second enbodi nent of

the invention; LS a cross-sectional view of a hull construction
repre@gﬁw'%s i?‘h‘f%ﬁé%nbodi ment of the invention; 10 FIG 5is a view

showing_ keyr@ar s gfal bolhll o SOORMIAL vidiIbe b 3l Borlgliuckion a cross-

sectional View of a B ?er constTuct! on representing a fourth enbodi nent of
the 'Bléﬁ%laeﬁtiﬁé% fih 8t iib6dd BEWY 6 Ky BvdBtidng he hull construc- 15
tion In"FIG 6; FIG is aviewin cross section of a hull construction
representi pgea £i ﬁ.hhaev’nedl skhoving képe paventoDHnthdMB1I0 danstruicew

illustrating key parts of the hull construction in FIG 8; ¢
5 ¢ion. | | E
FIG. 3 is a perspective view of a hull construction
representing a second embodiment of the invention; | ’\j
- FIG. 4 is a cross- sectional view of a hull construction
representing a third embodiment of the invention;
10 FIG. 5 is a view showing key parts of the hull construc-
tion in FIG. 4;
. FIG. 6 is a cross - sectional view of a hull construction
rep_resenting a fourth embodiment of the invention;
FIG, 7 is a view showing key parts of the hull construc-
" 15 tion in FIG. 6; | |
FIG., 8 is a view in cross section of & hull construction
représenting a fifth embodiment of the invention; . | ot
FIG. 9 is a view illustrating key parts of the hull
construction in FIG. 8; ' _
20 'FIG. 10 is a cross - sectional view of a hull construction .
representing a sixth embodiment of the invention; and
FIG. 11 is a view showing key parts of. the hull construc- e

tion in FIG. 10.
Referring first to FIG., 1, there is shown a bottom
o5 portion of a ship having a generally quadrangular sectional



20+ FIG .10 is a.,cross - sectional view of a hull construction
representing d sixth enbodi ment of the invention; and FIG 11 is a view |,
showi ng key.parts of the hull construc- tion in FIG 10. Referring first to
FIG 1, there is shown a bottom 25 porti‘brf’d'f a ship having a general | y—-
-qg%d-rangul ar sectional configuration, the ship being of a double hQ
cOnstruction consisting of an inner hull plating 1 and an outer hull j
pl ating 2 connected together essentially solely by connecting |ongitudinals
3. The outer hull plating 2 has a horizontal 5 bottom portion 2a, vertical
side portions 2b, and rounded corner portions 2c connected to the bottom
portion 2a and to the side portions 2b. Simlarly, the inner hull plating 1
has a hori zont@bn ti I if@ly, I1gn , l.s0
rounded cor ner po??]g%ﬁgtggﬁﬁo%c%?l%é’ﬁée %%taf o%m (.3l'|%gnlh %3@53?@?32‘3 a,
Ib. It is noteclohddstihg ohign hixndr ansMergiativikheadd @louteeval1di sposed

i R spaced apart relation in the lengthw se direction thereof, the inner and

outer hull plaplaging, 2 2cmnegtedntepd by agsdreriallyo solelye by 2dnveedng
bul kheads. 15 According to the above arrangenent, if the outer hull

plating 2 is dbPeghbudimals Ine The |outer fllwvplating: &has [aehorizoatainer
hul | pl ati ng ]_5 'tl be d_g’lorrg?d | i kewi se through the connecting
| ongi t udi nal’s g% 88 BPEhieR Fag)ventAcal side ROTFrionge JtoufRd raundeds

ti lc, 2 ' 20 t hul | pl.ati 1, 2 I il
e el ot even AT PREREoRE ¢ Sl <q Nl Wikl oo 8 oo cr

o to the side portiomns 2b. Similarly, the inner hull plating 1

has a horizontal bottom portion 1a and vertical side portionsi,
a.nd also rbundd corner ﬁortions 1c connected to the bottom.

10 and side_ portions 1a, 1b. It is noted that the ship has
transverse bulkheads (not shown.) disposed in spaced apart
relation in the lengthwise direction thei'eof, the inﬁer |
and outer hull platings 1, 2 being connected together also
by the transverse bulkheads. | |

15 . According to the above arrangement, if the outer hull
plating 2 is deformed under the influence of water pressure B,
the inner hull plating 1 will be deformed likewise through
the connecting longitudinals 3 (see also FIG. 2), but by
virtue of the roundi. corner portions 1c, 2c, the inner and

o 20 outer hull platings 1, 2 as a whole will be almost evenly
deformed ; therefore, any stress concentration will never
develoy in the rounded corner portions te, 2c or in areas
ad jacent thereto.

In the embodiment shown in FIG. 3, the inner hall
25 ©plating 1 has a horizontal bottom portion 1a and vertical



develop In the rounded corner portions 1c, 2c or in areas,adjacent thereto..
~I'n the embodi nent shown in FIG 3, the inner hull 25 plating 1'has a
"_-hori zemtal bottom portion la and verti cal side portions Ib, all, said
portifen\l eading to slanted corner portions 1c. Sinmilarly, the outer hul
pl ati has a horizontal bottompoftion 2a;and vertical side portions 2b,-
al | Ieadlng to slanted corner portions 2b. Shown by nuneral4 5 is a \ﬁ
bul khead. In this enbodinent, too., the slanted corner portions 1c'  and 2c'
permt the inner and outer huII platings 1, 2, as a whol e, to be evenly

ot | ."§§9§ PEF e Pl Moo SLE ekl (RbT b, TRt e o B Sppmtrone 1o
The ouerthoie IFAR. JubleReey, b Sy z%f&?;'ﬁ %oﬁ?‘ﬁ%ﬁlon 5 vertical

si de pnbi-ueaﬁtain %tﬁbmcg&tﬂb@ 38 e V{0881 Y Ipt i d Eugh | ower
rounded corner portions a horizontal upper portion 2d (déck) which =

conti na2l leadlingvéot stahted deoyaer i porst 2dnsd mmugrsbmerby‘ @umkk1cer ner
portions 2e, there being disposed reinforcing deck longi'.. tudinals 5
i nsbdelghe hwikheadal upper portion 2d. Whilst, 20 the inner hull plating 1=

I ncl udes a horizontal bottom portion 1a, vertlcal side portions | b which
contl nue t olpnh&hps: eBhrRbRenty taq, tm%ﬁﬂ%rcm&\"kﬁ% o tions
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whole, to be evenly deformed under the influence of water \

pressure, and therefore, the ship is not liable to stress
10 concentfation in the slanted cornef portions 1¢t, 2¢! or
in the vicinity thereof.
| In the embodiment shown in FIGS. 4 and 5, the outer
hull plate 2 includes a horizontal bottom portion 2a,
_vertical side portions 2b which continue to the bottom
15 portion 2a through lower rounded corner portions 2c¢, and
a2 horizontal upper portion 2d (deck) which continues to
the vertical side portions 2b through upper rounded corner
Portibns 2e, there being disposed reinforcing deck longis'.
tudinals 5 insidg the horizontal upper portion 2d. Whilst,
20 the inner hull plating 1 includes a horizontal bottom
portion 1a; vertical side portions 1b which continue to v

the bottom portion 1a through lower rounded corner portions lc,

=2

and upper rounded corner portions 1c which continue to the
vertical side portions 1b. Shown by numeral 6 is a hold
25 1in which is loaded liquid,or oil 7, for example.



vertjcal %ide portions.lb. Shown by nuneral 6 is a hold 25 in which is

| oaded Ilqurdor oil 7, for exanple. -8- The upper portion of the ship is
almays on the surface of the.water, and therefore, this portion is péver:
subj ect to-external water pressure. However, if a ship is on sail v a)
hal f. load of liquid inits hold, liqusBis Iikely to 5 slosh with t
nmowenment of the ship, such as rolling, thus vigorously striking the inner
wal | of the hold. If the upper corners of the hold are right- angl ed,
therefore, sloshed |liquid my be cut off fromescape when it hits the
right- angled corners, so that considerable inpact may 10 be caused to the
corner -portions. ﬂheauppasegen‘hten ofiethe| ship [1s Rlsays atefthermundfiacst t he
right- angled portions and in areas adjacent thereto. Thus, possibly there
may devel op 9€r&be veﬁesmaa@.‘éheaefgm. rFRia p%’@i@u i meser swfh:l?%e
result of cr ckln The hull cons ructlon Fl GS.
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force caused I n such case can nerely even brmthe upper cothers 1e,

2e, and areagigéraGsly kReiRifAg Qﬁetbﬁnéﬁnﬁé.lﬁnﬁlfobﬁ@rhdSMl platgpgs 1, 2 -
(FIG 5), no stress concentratron being caused. The function of the |ower
upper corners of the hold are right - angled, therefore,

-
T

¥} sloshed ligquid may be cut off from escaﬁe when it!hits
the right - angled co?ners, so that considerable impact may

10 be caused to the cormer portions. As a consequence, the
hold will sustain deformation at the right - angled portions
and in areas adjacent'thereto. Thus, possibly there may
&evelop stress concentration at the right - angled corners,
witﬁ the result of cracking. |

15 | The hull construction éhown in FIGS. 4 and 5 solves
this problem. That is, if the liquid'7 carried in half
load in the hold is sloshed to strike the upper rounded

~ corners ie of tﬁe inner hull plating 1, the sloshed liquid -
is allowed to move along the upper corner portions 1te
20 without being cut off from escape. TFurthermore, any impact
& i force caused in such case can merely evenly deforh the

upper corners le, 2e, and areas adjacent thereto, of the
inner and outer hull platings 1, 2 (FIG. 5), no stress
concentration being caused. The function of the lower

25 rounded corners 1c, 2c of the inner and outer hull platings 1,2

 ———



25. rounded corners 1c, 2c of the inner and outer hull platings 1,2 . -9-

I's™s as ' that in the enbodi nent shown in FIG 1, no specifi.c description
" - bei eded here. The enbodi nent shown in FIGS. 6 and 7 is sane as the one

sho FIGS. 4 and 6, except that the inner hull. 5 plating 1 has a

“hori al upper portion 1d whi=cB eontinues to the upper rounded corner ;3

portions le and that the inner and outer hull platings 1, 2 are connected
t oget her by connecting |ongitudinals 3 throughout. The enbodi ment shown in
. FIGS. 8 and 9 are identical 10 with the one shown in FIGS. 4 and 5, except
that upper slanted corner portions le', 2e' are substituted for the upper
r ounded samend@ss that da dhet embioddaeninghowner inuFIGpl 43ings 1, 2. There is
no functional difference Qtheen the two enbodi nents. 15 The

enbo@RAGHE 1eh dfscrinhiicn bedngnaeededshegeuatical with the one shown in

Cubst i tut e s ense BholBh e FBBack ABR: oA PERS2Ee P ne  nner and s

out ergfu owtmcm %G8, Mixelpt that thl Roiek 12 generally

quadr angul ar secti onal®

5 ©plating 1 has a horizontal upper portion.1d which continues . : &

to the upper rounded corner portions 1e and that the inner -
- and outer hull platings 1, 2 are connected together by =--
connecting longitudinals 3 throughout, _ R ~/
The embodiment shown in FIGS. 8 and 9 are identical
10 with the one shown in FIGS. 4 and 5,;except-tﬁat upper
slanted corner portions 1¢', 2¢ are subatituted for the
upper rounded corners 1e, 2e of the inner and outer hull
platings 1, 2. There is no functional difference between.
the two emﬁodiments.
15 - The embodiment shown in PFIGS. 10 and 11 is identical
with the one shown in PIGS. 6 and 7, except that upper
slanted'corner portions 1e', 2e' are substituted for the 5
upper rounded cornef portions 1e, 2e of the inner and '

outer hull platings.

L ¢/



configuration, and which conprises at |east at the side portions and bottom
portion thereof a double hull construction consisting of an inner hul
plating, and an 5 outer hull plating, transverse bul kheads extendi ng the
full- depth' of ship and spaced apart longitudinally of the ship and fixed-tq
said inner and outer hull platings, and a plurality of plate-to-plate/ j
hongi tudi nal s fixed to the bul kheads, said inner and outer hull plati
bei ng 10 connected together solely by t he | ongitudi nal s except by the
bul kheads, the inner and outer hull platings being rounded or slanted at

| east at the Iomer side corners of theqghip. 2. A ship as set forth in
claim1l wh the inner and outer hull platings are rounded at upper
corners of ship. 3. A ship as set forth in claim1 wherein the

i nner and outer hul | platlngs are slanted at upper corners of the ship. 4.

A ship as set forthainany 0§y J@ef’aii’ adapRagat EcEibRals Of a
ﬁ ent %hg t ? ?r %

dpubl e hul| constructlon over re peri

t r ansver se ganfienEasioni.p %SVhﬁFhaM%‘“%i%%CPI bé@an%f? ek ihen siderence
to, and as ;idi-tls.tdzaéednidl Ho 8t poZtiW¥n3tH¥rdo€ &, d%rulﬁlélndnﬂlor 8

and 9, or 10,25 and, 11 oL L0S3SSOMRN "E dLavegy JTadiAL, TILET,
5 outer hull plating, transverse bulkheads extending the £full

_ depth of ship and spaced apart longitudinally of the ship
ST and fixed to said inner and outer hull platings, and a
plurality of plate-to-plate longitudinals fixed to the
bulkheads, said inner and outer hull platings being

10 connected together solely by the longitudinals except by the
bulkheads, the inner and outer hull platings being rounded

or slanted at least at the lower side corners of the ship.

2. A ship as set forth in claim 1 wherein the ‘inner

and outer hull platings are rounded at upber corners of the
15 ship.’

3. A ship as set forth in claim 1 wherein the inner

and outer hull platings are slanted at upper corners of the
N, ship.

4, A ship as set forth in any one of claims 1 to 3
20 wherein the ship is of a double hull construction over the
entire periphery thereof.

5. A transverse frameless ship substantially as

described herein with reference to, and as illustrated in,

Figures 1,2, or 3, or 4 or 5, or 6 and 7, or 8 and 9, or 10
25 and 11 of the accompanying arawings.

£

* [ L M ] *



